Brown adipose tissue in cafeteria-fed hamsters.
Hamsters consuming a "cafeteria diet" had more brown adipose tissue than did chow-fed hamsters. The growth of the brown fat depots in cafeteria-fed hamsters was accompanied by increases in tissue protein and cytochrome oxidase. To assess the thermogenic capacity of brown fat mitochondria, the binding of GDP to isolated mitochondria was measured. Mitochondrial GDP binding was not affected by feeding the cafeteria diet for 4 wk, but more prolonged cafeteria feeding for 8 wk did, however, increase the binding of GDP to isolated mitochondria. The morphology of brown adipose tissue was altered during cafeteria feeding. The brown adipose tissue of cafeteria-fed hamsters had more large unilocular cells than did the brown adipose tissue of chow-fed hamsters. In addition, the average adipocyte diameter was greater in brown adipose tissue of cafeteria-fed hamsters. These data support the presence of a dietary regulation of brown adipose tissue growth in hamsters. The growth of brown adipose tissue in hamsters eating the cafeteria diet appears to result largely from proliferation of adipocytes, as evidenced by the increases in tissue protein and cytochrome oxidase during cafeteria feeding, but some hypertrophy of the adipocytes also occurs. A dietary regulation of brown fat thermogenic capacity is also apparent but this regulation is evident only after more prolonged periods of cafeteria feeding. Hamsters eating a cafeteria diet increase their caloric intake but have the same or greater body weight gain efficiency as do chow-fed animals. The absence of dietary stimulation of thermogenesis may underlie the similar efficiencies of weight gain in chow- and cafeteria-fed hamsters.